Introduction
In recent years, the nature of Becker muscular dystrophy has been significantly clarified owing to the discovery ofdystrophin (1) . This disease has been knownto show varied clinical features including secondary cardiomyopathy. In addition, until the dystrophin diagnosis was available, nonfamilial cases could never be conclusively diagnosed. There have been few reports on cardiac involvement in dystrophin-verified cases of Becker muscular dystrophy. Wereport here a dystrophinverified case accompanied with severe cardiomyopathy, but with the absence of noticeable muscle weakness.
Case Report
A 16-year-old boy visited to our hospital suffering from transient anterior chest oppression and dyspnea which occurred suddenly during exercise. Until then, he had never been aware of difficulties. He weighed 49 kg and was 163 cm in height. His blood pressure was 140/90 mmHgand his pulse rate was 70 bpmwith some irregularity. Noevident heart murmuror rale was audible. Proximal muscles of the limbs seemed to be mildly atrophic, whereas calf muscles showed pseudohypertrophy. However, the manual muscle test revealed only minimal muscle weakness (4/5 or more). No significant family history of muscular ailments was determined. The chest roentgenogram showed cardiomegaly (cardiothoracic ratio = 59%) and slight pulmonary congestion. The ECGexhibited relatively high R waves in V^, and deep Q waves in V^and aVL. A tendency of right axis deviation and low voltage in limb leads was also recognized. The laboratory examinations showed high myogenic enzyme levels and myoglobinemia; creatine kinase 10,450 U/L (MM95.8%), aldolase 24.6 IU/L, and serum myoglobin 920 ng/ml. Serumlevels ofhepatic isozyme of lactic dehydrogenase (total activity 2,003 U/L, lactic dehydrogenase5 (LD5) 25.4%) and alanine aminotransferase (136 U/L) were also increased. Inflammatory reactions and viral titer were negative. The two-dimensional and M-modeechocardiograms ( (Fig. 2a ). An electromyogram showed a myogenic pattern. The quadriceps muscle biopsy exhibited a myopathic appearance (Fig. 2b) . The immunofluorescence localization of dystrophin in the skeletal muscle [the methods were previously described (2) ] showed a faint and patchy fluorescence pattern (Fig. 3) , therefore the diagnosis of Becker muscular dystrophy was made. His left ventricular function deteriorated gradually, and he died of congestive heart failure 17 months after the initial observation despite intensive medical treatment for heart failure.
Discussion
Here, we describe a case of dystrophin-verified Becker muscular dystrophy with the precocious manifestation of severe cardiomyopathy. Serological tests and histological findings of myocardiumexcluded acute viral myocarditis. Persistent high myogenic enzyme levels made it necessary to differentiate dystrophic cardiomyopathy from dilated cardiomyopathy with coincidental myopathy. Histological findings of the skeletal muscle were consistent with muscular dystrophy. Absence of a distinctive family history made it difficult to determine the specific form of muscular dystrophy, however, Becker muscular dystrophy was conclusively diagnosed based on dystrophin anomalies regarded as the essential entity ofX-linked muscular dystrophy ( 1 , 2) . Electrocardiographic findings approximated those reported in Duchennemuscular dystrophy and in some Becker muscular dystrophy cases (3-5). It is very atypical, however, that Becker muscular dystrophy would display heart failure as an initial symptom. It is generally believed that muscle weakness is the initial symptomin Becker muscular dystrophy, and that as the disease stage proceeds, ECGabnormalities and other cardiac problems becomemanifest. According to a previous epidemiological study (4), advanced cardiomyopathy is rare in Becker muscular dystrophy patients under the age of 20. The study also showed that 50%of Becker muscular dystrophy cases were nonfamilial. Only several cases accompanied with severe cardiomyopathy have been reported in the past and cases with an early onset of cardiac failure are even rare. According to our investigation, only 2 dystrophin-verified cases were reported to have developed heart failure in the absence of problematic skeletal muscle symptoms (5, 6).
Becker muscular dystrophy, especially nonfamilial or female cases, have been missed or misdiagnosed in the past before the dystrophin-based diagnostic method became available.
Dystrophin diagnosis is essential for a distinctive diagnosis of Becker muscular dystrophy ( 1) . Even in a familial case with Xlinked recessive inheritance, a different gene, such as in the Emery-Dreifuss type, might be involved. Therefore, the knowledge obtained from patients without dystrophin analysis has to be reassessed in the light of dystrophin-verified cases. The dystrophin gene is expressed in skeletal muscles, cardiac muscles, smooth muscles, and the brain. In skeletal and cardiac muscles, dystrophin is present in the same isoforms (7), suggesting that cardiac involvement in Becker muscular dystrophy mayevolve from the same mechanismas skeletal myopathy. Recently, Ananet al (6) 
